Enhanced contractility of renal afferent arterioles from angiotensin-infused rabbits: roles of oxidative stress, thromboxane prostanoid receptors, and endothelium.
We tested the hypothesis that cyclooxygenase (COX), thromboxane A2 synthase (TxA2-S), thromboxane prostanoid receptors (TP-Rs), or superoxide anion (O2-) mediates enhanced contractions of renal afferent arterioles (Aff) of angiotensin II (Ang II)-infused rabbits. Rabbits were infused with vehicle (sham), Ang II 60 ng x kg(-1) x min(-1) (Ang II 60) or 200 ng x kg(-1) x min(-1) (Ang II 200). There was a selective enhanced vasoconstriction of Affs from Ang II 60 rabbits to Ang II (Deltadiameter-78+/-8% versus -43+/-9%; P<0.01) that was normalized by a TP-R antagonist but not by a superoxide dismutase (SOD) mimetic. Affs from Ang II 200 rabbits had increased (P<0.01) mRNA for COX-2 and enhanced vasoconstriction to Ang II, U-46 619 (TP-R mimetic), and endothelin-1 that was normalized by ifetroban plus tempol together. Endothelium removal enhanced Ang II responses of Affs from sham rabbits but blunted responses from Ang II 200 rabbits and abolished responses to ifetroban. Affs from Ang II 200 rabbits had an endothelium-dependent contraction factor (EDCF) response to that was blunted (P<0.001) by a SOD mimetic or antagonists of COX-1 or TxA2-S but normalized by antagonists of COX-2 or TP-R. Thus, enhanced Ang II responses in Affs from rabbits infused with slow pressor Ang II are mediated independently by O2- in the vascular smooth muscle cells and by an EDCF that is principally a vasoconstrictor prostaglandin generated by COX-2 >-1 activating TP-Rs, whereas enhanced responses in rabbits infused with a lower Ang II dose are dependent on TP-R but not O2-.